Unfolding new mechanisms of alcoholic liver disease in the endoplasmic reticulum.
Intragastric ethanol feeding in mice induces expression of unfolded protein response/endoplasmic reticulum (UPR/ER) stress response genes. The proximate cause appears to be hyperhomocysteinemia, a well-known cause of ER stress in other contexts. Hyperhomocysteinemia appears to be due to downregulation of methionine synthase. The importance of homocysteine and ER stress in the pathogenesis of liver disease was suggested by the prevention of the alcohol-induced changes by feeding sufficient betaine to lower homocysteine via betaine homocysteine methyl transferase. The ER stress, via CHOP, causes apoptosis and CHOP null mice exhibit no apoptosis. Alcohol-induced ER stress can activate sterol regulatory element-binding protein (SREBP)-1c and SREBP-2, which contribute to the accumulation of triglyceride and cholesterol. Hyperhomocysteinemia, ER stress and pathological changes of alcohol were minimally affected by absence of tumor necrosis factor receptor 1 (TNFR1) and the effect of betaine was also independent of TNF signaling. At present ER stress as an important factor in the pathogenesis of alcoholic liver disease is an exciting new hypothesis and ongoing research will need to further clarify its contribution. Among the issues in need of further elucidation are the role of ER stress induced by alcohol in SREBP regulation and fatty liver, as well as the precise mechanism of protection by betaine: decreased homocysteine, decreased S-adenosylhomocysteine, or increased S-adenosylmethionine.